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consists of using an inert dLluentp toluem, in the binder
solution, partially precipitating out the nylon from the
binder solution and completing the preoipitation ad M
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cyclotol, P.DX/TW? (75/6 5 by Vt.)
dot pt detonation point

pO density
dot vol or D detonation velocity

151-1 standsd4 explosive nix
HMC cyclotetreasthylenetetreauitr~iine

is Impact bensitivity
FBX plaotic-bonded exploaiive

9404 PBX las, A-Iamos PBY
FOX cyclotrimethylonetriziitramine
TM theoretical inaxlima density
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Barbara A. Stott and Martin N. Kaufman

Production of PUN-1 moldin powder by the slurry process
involves two main steps: first, mixing together RDX and aluwuinur
!Ake in a lacquer of nylon in methanol and, second, agglorrating

the solids by the addition of an aqueous quench. The ideal
robu't after suitable size breakdown and removal of liquids i! a
ho;uogeneou3 mixture or molding powder of nylon-coated RM and
ctal particles, vhich can then be pressed to the desired shape
and size.

Two -iajor difficulties have been encountered in carrying
out the alturr' proce-. One is the failure of the nylon to
co".!etely coagulate. This results in a milky supernatant
liquid, which is difficiult to filter, possible loss of nylon Jr-
the finished fornmlatloai, and possible inefficient coating.
The second problem is segregation of the aluminum. The natural
loafing tendency of finely divided flake aluminum, which lead3
to greater dispersion, appears to be greatly augrented by th-
•ho.,;phate treatment used to pausivate tho Metal. When t!he a.s•!o
ate of RDK, aluminum, and coaglated nylon i broken 1'; to obt4i½
the dealrod -article- size, metal flakes streau fron th aini -.,
an if electrically repelled. Uder some co-ditionc thiz; :u•r• ntiy•
oiccurs immediately after addition of the qutencb liquid, eve- , ½ I
-.ttcmn-ts are mde to reduce particle-size. The not renault in 1
2a/3e tny be either segregation or loss of up to 14Z4 of thli oA ;in Q
%!1=inum content by aigration into the aqueous phaoe.

THE 3TUDY

The purpose of the present study, the.ecore, wao to fiad a
ieana of c."iniinating these two problems, the faillire of thn ni

to cocipletely coagulMtA and the tendency of the m.etal to sc' ar.
oi't. Better coating procedures, it was hoped, not onl. would
irrove movmosition and bulk density but also would achieve tUv
:.xivu• deisn.tization possible in a mixture of Uis type.

COTIPMEMrzIt..
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The difficulties described were first approached by
.ritroducing vur~ous additives to the quench liquid. Extreme
effects were noted in many cases. Both inorganic electrolytes
..;A ordanic liquids were tried, the latter possessing solubility
charLcteristics such that they were miscible with water and exerted
:e•+ligible or very low solvent action on the PIK constituents.

N'trate salts at nearly neutral pH values and concentrations
rtnging from I to 2.5 grams per IOU nal were very effective in
pruoting rapid and couqlete nylon coagulation. These salts
tso brought about some reduction iA the leafing tendency of
,Auminum. Livever, considerable aluminam separation was still
encountered when the coagulant was broken down to the desired
purticle-sise. Sodium, &amonium, ingnsium, and aluminum nitrates
-Ai appeared to be eqxuly beneficial whereas other electrolytes uf
Unailogous eharpe combination, such as sodium iodide or msgnesium
,.nd aluminum sulfates, either failed to coagulate the nylon
completely or caused extreme aiuminum segregation or both.
Reducing the pH of a sodium nitrate solution to about 2 resulted
In Immadiate and extreme leafing as soor. as the quench liquid
wes introduced.

The organic additives investigated were of little value in
promoting complete coaguation or in preventing metal segregation.
Ho-iever, they appeared to cause an instantaneous reduction In
pNrticle-site under certain experimental a.onditions. When
combined with a nitrate to obtain better coagulation, they
.mmediately produced hmgeneous curds of about 1/16 in. diameter.

The phenomenon, although consistent in the laboratory, was
difficult to reproduce on a ,arger scaie with the slurry equipment
_vdAiable. Sowe of the organic additives studied were carbitol
.,cetat*n, diacetone alcohol, diethyline glycol, methoxytriglycol
cetate, dioxirne and tetrahidrofuran.

After addition of nitrates to the slurry quench had succeeded
Iri promoting better coagulatian, the remaining problem of aluminum
segregation was approached by coating the metal with various
:norganic salts, surfactants, and resinous materials. Of these,
on.ly the latter type proved both effective and practical. It
wus found that a very thin layer of lacquer grade nitrocellulose
applied to the metal flake imiately after phosphating reduced
se.eation to an extent comparable to that evidenced by
irphosphA ted alumimm. Te, agglomerate could be macerated in
.he Aqueous quench more than enough to break down particle-s1 ze
be1rore -An. substantial quantity of metal was lost.
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,nother resin which showed promise was Alkydol 170.1
Undvubtedly still others, which were not investigated because
of time limitations, would be equally effective. The two
described, Alkydol and nitrocellulose, had the advantage of
being iicetono soluble. This property permitted direct
applicAtaon after phosphating, since rinse water from the
phosphating process could be easily removed by washing the
aluminum with acetone, and the resin In acetone solution
could then be conveniently introduced. In addition, results
indicated that these two resins withstood the solvent action
of methanol sufficiently well to prevent their complete
removal from the alumimnm during the initial stages of the
*..urry process.

Washes applied to alusima, which failed to reduce leafing,
vere those containing the inorpgaic compounds: chromic acid,
p.otassium dichroimte, ammonium nitrate, and sodium silicate.
:;qually ineffective Vero solutiops of G.E. 60 silicone ,
nrquad 183 , Armid Br", uponol V., beta-choroethyl phosphate,
diphenylamine, hydroxylamine, Carboa 40000, sebacic acid,
stearic acid and alpba-hydroxy-decanoic acid. Most of these
latter additives, in fact, increased the tendency of the metal
to segregte, extreme leafing often occurring even before
dttempts were made to reduce particle-size. Sodium stearate was
the only coating of this type which showed any degree of promise.
However, difficulties in its handling and application, plus its
possible deleterious effect on physical properties when present
In surficient concentration, led to its rejection in favor of
the more easily processed nitrocellulose.

Nylon and lucite precoats were also tried. Both failed to
reduce segregation to the desired extent. The nylon, in this
case, was undoubtedly removed from the mettl surface by the
methanol solvent in the slurry.

Since, as has been pointed out, unphosphatedflake produced
relatively few segregation difficulties, initial attempts were
directed toward extracting surface impurities from the unprocessed
aluminum and redepositing them on freshly phospbatetfli.kP.
Microscopic examination had shown no readily observable size or

IAlXYdol Laborutories, Inc., Cicero, Ill.
2 0Gereral Electric Co., Waterford, N. Y.
30ctadecyl trimethyl ammonium chloride, Armour Chemical Div.,

Chiloe, Ill.cIZlipbtic amide, Armour Chemical Div.

6A ikyl sulfate, Z. I. duPont de Newours
Glyco Products Co., Inc., New Y¥rk, N. Y.

CcIW'ID~fL•L L



sbape differences betvwten treated and untreated aotal;
therefore, it could be ssumed that the presena tf a chem•cai
impurity such as res•dual milling lubricant might reduc, the
segregatIon in the case of unphoopbated alumiam. This
conclusion appeared unfounded, however, as extreme leafing
occurred when phospbsted alumina treated with aoetone soiub1,
surface impurities wes incorporated into a slurry hetch.
Nevertheless, it is interesting to note t]at in subsequent tests
sodium stearate, a possible mill contaminant, when applied from
aqu*eous solution, did reduce leafing. The fact that sodium stearate
is not highly soluble in acetone--the solvent used to perform the
desired extractions--might explain the failure of the first tests.

Noue of . additives investigated, vith the possible
exception of the silicone, appeared to sensitize the final
composition.

Impct tests were conducted on all samples except those in
which extreme secregation precluded further consideration. At
the 50% detonation point, drop heights ranged from 36 to 44 cm,
as compared vith a Composition B standard of 141 am.(

Additional tests are in progress to evaltute more fully the
physical and explosive properties of PSEN-1 compositions made
using the described optima modifications.

34 Cdvain2.LAc



?fL~OW-~DO3D HIE COMIIAT1S

C. W. ftlterwm, H. D. Stanton,
H. J. Gryting and K. S. Skaur

One of the objectives of the Naval Ordasnce Test StationV• so"! 4-eo 1V Is a high-streagth, high-deto0ation-velocity

>.-.tIc-bonded explosive (PEC), one with u compressive
st-valrth of about 11l0t(X; psi und t detor~tion velocity of
-"ýWt 8,70'C m/sec. PEVMf-2, which is 5n6%-by-vei~ht nylon
..nd the reminder 16-micron MU, gives promise of fitifiling
tb~e physical requirements.

The specific reed of Local Project r,2 for a 'sch more
IT•ensltive explosive with reasonable detonation velocity and
h1 h-streg th prompted ii.vestijtion of a nylon-EMh com•ination
A. hJL-h nylon ccnte:ts.

The method of preparitie, the explosive moldrIn poIder and the
pmeparutton and testing of pellets have been described previously.1
io !impact sensitivity determizmtion on asll pelletc has also

been described.'

N~ioza-lM combirtione (16-micron 1MC) of •4.3, 5.2, 6.2, Xl,
2, . -y-weeht nyL.on were inzvestipted. Their

€o~presslve strevgths varied from 10,300 to 11,.50( psi--strengths
which curpire very favorubly with those for Composition B
(I.,30 psa), M 9404 (2,9ox psi), and concrete (about 4,000 psi).
Xven though the cotpressive strengths of nylon-IROC combinations
4ld not chan"e ueich when the nylon-content was varied, the .rea
arder the compresslve curves 3 increased almost linearly from

.ITTaigatiton of Nylon-HM Plastic bonded Explosive, by
C. W. ft1termn, H. D. S3tnton, H. J. Gryting und K. S. Skier.
China Luke. Calif., WTS, 9 July 1557. (RAVORD 5586, VIMS 1790),

2 M Progres fo:' the Qwrter E•ning 30 June 1957, by The
Nxplosives Division. China LTke, Calif., NOT, July 1957.
('ZPR 194, WM 181(,) C0WXIMfIAL.

3mP P.-oreos for the v-ter Endcng 30 September 1557, by
Tta XpIosves Division. China LeA, Calif., N=I, 12 Dec. 1957.
fTPR 202, HUMr 180,1), cuIDKEMAL.
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2.4-in. 2 with 6% nylon to about 15.3.1n. 2 with "0% nylon.
This area is a function which is probably a masure of how
much energy the pellets will absorb before failing and is
believed to be an indication that inpact resistance increases
ulmost linearly with nylon-content.

The impact sensitivities of nylon-EM combinations as
determined on the pellet form of the explosive are presented
in Fig. 1, along with these of standard explosives.

These data indicate that the ingact sensitivity decreases
as the nylon-content is increased and that at about 20%-by-wieght
nylon the sensitivity appears to decrease more rapidly than before.
The insensitivity of this coqposition with 32% nylon, determined
on the pellet form, is about the sam as that of TNT. The
sensitivity determinations on the standard powder form of this
FP with 4.3 to 10% nylon suggested that it was even less sensitive
than standard explosives.

Detonation velocities of 1/2-in.-diamoter pellets pressed
to 98% of theoretical maxita density (T36) are presented as
a function of nylon-content in Fig. 2, along with those of
standard explosives.

The detonation velocity squasred mawltiplied by the density
(PI9) multiplied by a constant (1/4) is used as an estimation
of the Chapman-Jouget pressure; this approximates the relative
plate-acceleration. In Fig-. 3 the Plate-acceleration
effectiveness of nylon-Mg combinations is comred to that
of TNT by =an of a ratio of their )D 2 's. (The Jones
formula is more precise than the A D2 approuimtion; it makes
use of the change in detonation velocity with density:

P = D2 where CX m ideal value

of Y - 12r 0.25. The value of.-U has not been determined,

howver, for the nylon-Om explosive.)

MqWgeted by Jacobs. See The Inergy of Detonation, by
Simind J. Jacobs. Naval Ordnance Laboratory, White Oak, IMryland.
(NAVORD 4366) 17 September 1956, tM3ASSWID

6 OWWUENTLAL
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FIG. 1. Vuriation of Impact Sensitivity With )M3.on-Content
in i'Atlon-1WIC CC~CIPOsition. (LC--aicrou HNg)

8 7000

700

FIG. -Z Eftect. of' fl1on-Content vartimut~n
tDetonr.tion Velocity.
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The curve in F4- 3 suggests that a camposition of about
60-65 .M 6nd the rmainder nylon gives a detonation pressure
equivalent to that cf TIVT. The data above appear to indicate
that HNK can be combined with nylon of about 25$-by-weight
t(% beeor about as insensitive as pressed T11T and yet retain
explosive properties comparable to Composition D. It is believed
that such an enlosive will fill the specific need mntioned at
the beginning of this report.

So= of these mylon-boned WK compositions appear to have
high . wal st and resioable resistane to d etoation
by impact. Thy also bold high promise for plat -ace~leration.,
for continOums-ord fragmentation or sabped-eargo warheads,
or for &rW other application requiring a relatively rapid
energy release (as contrasted to a meta•llized air-blast explosive).

The nylon-content my be selected according to whether energy,
or insensitivity, or inpAct strength is the most important
property for a given application.

1.33

~1.0-
C110

W 0.8- fn
~ o.6I -

0.5 -

0 5 10 15 20 25 03 P0 1 50
gmo. Vt.

Fig- 3. Z#istletd itf*c Of Nilon-Content
Variation on Palativo Ubtal Acoeleration.
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HIGH-TWETMEf-MISTNIOT EXPaOIVE COIPOSITION3

C. Douglaa Lind, Peter L. Stang, Martin H. Iaurmn

PACKOUMD

Aerodynamic heating of missiles in flight and which will
I carried by "proposed" aircraft necessitates a high-temperature-
resistant explosive comzposition. Even though the temperature
attained by an internal component of a warhead --ay be less than
skin temperature--how much less depending on insulation, type
of heat sink, wa time of exposure--the need for development of an
explosive composition resistant to temperature up to 250C
(the skin tempemture at Mach 3) is obvious.

It is expected that PN-l will, fill the need for an explosive
Ieslstant to temperatures up to about 150 0C, the melting point of
the nylon used. The nylon-1MU composition designated PMDC-2,
described in the nylon-bonded HMI paper in this progress report,
'viI withstand temperatures up to 1500C before melting and has
an even higher autoignition temperature.

31EA• LEIBTAWT C(OTIM ST

Binders. A survey of commercial temperature-resi3tant
plastics indicate* that several classes of plastics including
fluorocarbons and siliconei might be suitable for temperature-
resistant compositions.

R. A search of the A. D. Little punched-card
compi--tion of k•mo• explosive comnvouds stable above 2500C
yielded everal promising explosives to be investigated
inc ludlmg amonium picrate, HM, and guan7urea per chlor•te.

IMW•ICATION

Several explosive compocitions were prepared " evaluated.
Ckuaa1urea perehlorute, an impact- insensitiv explosive with a
bigh melting point, Vws found to undergo an exothero c roact.on

OWFTIL9 Li...
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at 1950 C involving decomposition into a compound with decreawed
enerjy. Thus, this Wexlosive Might be useful only at
temperatures below 195 C

HDM is stable at temp•rtures above 250 0 C; however, the
effect of a solid-solid transformation at about 1i&,C needs
to be examined.

Prortes of To rature -Resistant 2 itions.
1 '1 toi tion- rature-res aceam 0 r properties for
several to erature-resistant compositions vhich were
investiated are given in Tble 1. The compositlon which
shoved the most promise as to temperature -real stance without
great ergy loss ws MR/W..-F 550 M&atomr (90/10%-by-vt.),
which bs a detonation velocity and an impact sensitivity
close to those of PWN-2.

10 CONID ~tLL



TANS I. Pmoarttos of Righ-Ttaverature-

~eistaut VIMlosloe

Mader Vest: ~ 10rV 5( ~Bw&t 0

OComtton 80j'2O 90/10 90/10
Density i~/cm3 1.650--

Zell - 95.5 -

(50% pt), cm (2.5() 15-3 123 139
Autoignition t0QV-*., P- 58-61 W6-8 262-266
Detoat~ion velocity, V -691-

P]At~e dent (l/i#-in. ball),

Dinder Used: ~ 1 5500 BilstiC W00 WN117l-

C04,0sition 8D/20 90/10 90/10 90/10
Deity* S /Cy, 1.865 1.856 1.723 -

TO.$98.2 97.5 98.9 --

I*;Ct senzsitivity
(W0%pt).. a (2.5Kg)4'42 32 32 29

A~tatotjtloa teqW., C 254-.6 I264~-8 258-60 2 22 -J4
DetobAtion velocity,

2/4ec 8107 &3 8136
P l atif 4 *Utn o 0 - 00 110 M

"~V*lues for 35A Pellets with the C40POSItion Bo control

S0otution polymerized and thea mixedm with explosive.

L*
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T W TOU MOM orf

Willia Gordon

It is relatively simple to pW*Pre* PM 001ing powder on u
laboratory sftl* and to press it into s..Wi WeI for Oalution
of Its stability, pkvyos l properties ana izploswive Ob cteristics.
Hvever, r bortory-scale molding powder usually lack# oertnin
properties which are desirable from a production viewpoint,
properties such as high bulk density and good control of particle-
size. The lack of refined lar-soale processing techniques for

14ding powder may avcc.ot for the poor pkysical properties and
sensitivity values obtained. Althoug a ispact sensitivities and
strength my depend on preparation ftchniques, the zlosv- und
stability charcteristics will probably be uatffected by them.

To be considered practical for the prepration of molding powder,
u process must consider certain properties of the powder itself.
Sme of these are uniformity of coposition, uniforrity. of binler
distribution, purti•le*-ize of the constituents and Varticle-
size und bulk density of the molding powder.

Bulk density is defined as the total mos per unit of total
volume. Sulk densit is not am intrinsic cthzaiteristic of the
natorlal but varles with the size-dlstribution of, the pfArticles
and vwth the porosity of the particles. For a single aonporous
V.rtlcle, the true density equals the buvU density. Hilt bulk
density moldting powder is very important for certain isostatic
processing studies. This paper describes a method for obtaining
., bulk density of approxirately i S/e for FMCN-2 oldung powder.

The bulk density of PM•-1 and PM-2 so•inag pWSer prepAred
by oriednal methods was low--in the rande of 0.3 to 0.- C/ce. ;,
desirable bulk density would be 0.9 a/cc; however, at this tim
0.7 d/ce vou14 be considered acceptable.

13



Thare were two areas of approach toward possible improvement
of bulk density: (i) coating the plastic-binder around the
"xplosive cMestals, which probably would be most important from
the viewpoint of decreasing the porosity of the molding powder
partieles, and (2) aodification of the equipmnt to obtain
the proper sise-4istribution of the molding powder particles.

E lotory efforts incorporating aspects of both these
livt sof tvestiption 1vhe recently produced P1C-2 moldin6
powr(56 Ion/95-9h% Movith a bulk density ranging from
0.75 to 1.0 glee.

PF"APATIOS Or NIUG P=(

The tWchiqw used for the pfrept rtion of bigh-bulk-Geasity
PN-2 is essentially as follows:

1. The binder (nylon) is dissolved In methanol.

2. Sufficient toluene (an inert diluent) is added to
bring the fital wsight ratio of ny on/metbnol/toluene to 1/3/4.

3. IM containing approximtely 1% water is added to
the bindr solutieo and the resultant slurry is mixed for
30 aimAtes. At the end of this period the nylon, apparently,
as Iartially pmeipitated.

• T. •is "curded mud" is then transferred to a dispersion
kettle filled with water/Ietbaol (2/1 weight rmtio) and a
u4mi1. amount of a nitrate comound, where it is dispersed into
molding powder particles.

A smewhat similar techniqu was tried by 8. Wright,
Holston Defense Corporation. Uwer, it involved the use of
toluene in the dispersing 34tIa to produce a two-phase
system. and,, so far as is known at NOTS, results of this early
experiintation were inconclusive.

PUTICAL CWUSTR ST ImB

It was thought that the two mot iaportant ways to reduce
porosity would be to control precipitation of the nylon from
the binder solution (since this vould probably affect the
porosity of the nylon-coated mxlosive particle) and the
concentration of the binder solution (since this would affrect
the amount of solvent to be diffused out from within the nylon
envelope aroumd th P3 particle).

i 1• Cc~mI•fA
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Laboratory work showed that when ylon is precipitated from
L, metlunol solution It passes through a tacky stage prior to
"•ssutdngy its final hardened state. This tacky stage is pro--
the period during which the PM particles agglomerate into
large unworkable pieces; and it appeared reasonable to assum
that if the duration of the tacky stage could be controlled
the amount of agglomration could be controlled. By use of
water containing 2% nitric acid, the rate of precipitation of
"the nylon was rccelerated and there was much less agglomration
of the particles into an unworkable iass.

At the sam time tests were made to determine the minimum
amount of solvent necessary for the slurry process, so as to
reduce the quantity of solvent which must diffuse from within
the nylon envelope around the explosive. It was found possible
to produce a concentrated solution of 1 part nylon to 3 parts
uethanol, however, this solution vas not thin enough to coat
the explosive particles when the solution was added to the
binder solution for mixing. A solution of one part nylon to
seven parts methanol is required to mix the explosive adequately
in the binder solution in the mixing kettle. Therefore, a solution
of nylon/methanol/toluene in the ratio 1/3/14 was used for mixing
the explosive with the binder. The toluene vas used as a
diluent for "'w nylon-methanol solution.

The use of toluene as a diluent :n which nylon is not
3oluble is practical only for ratios of the magnitude listed in
the preceding paragraph. Addition of toluene in greater ratios
caused the nylon to precipitate out of solution.

When the EM containing approximately 15% water was added to
the nylon-mothanol-toluene solution and was mixed, the nylon
partially precipitated out of solution and formed littie globules
of PM. These globules were not tacky; they appeared to be
capable of retaining their individuality throughout the mixing
process.

Thus, to recapitulate, when HM is added to a 1/3/4 nylon/
mqthanol/toluene solution and mixed, and when subsequently two
parts of water for each part of nylon are added, a PBX particle
of the type desired begins to take form.

EQUIPMEW MdIFICATION3

Two important variables producing a P3X molding powder with
proper particle size-distribution are better flow pattern und
shear distribution in the dispersion step of the slurry procesz.

COYIDE L 15
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Figure 1 in a schematic dl.*w of the kettles presently used
for mixing and dispersion.

Previously, both the mixing step and the dispersion of
explosive suspended in the binder solution were performed in the
mizing kettle. The mixing kettle was not satisfactory for the
dispersion step because the flow pattern and shear forces were
such that the material around the turbine blade tended to agglomer-
ate in very large particles, while only a mall amount of the mater-
ial was sufficiently dispersed as to te in the desired particle-size
range. When the speed of the agitator was increased to reduce the

'vnAnt of agglomerate in the turbine blade region, a proportional
mount of the mterial in the desired particle-size z'Np was re-

duced to an undesirably fine particle-size. The dispersion kettle,
on the other hand (based on a limited amount of experimentation)
appo.wad to have both a more desirable flow pattern and better
control over the shearing forces acting upon the dispersed particles.

WTSOWIATI- SCAL BATCHES

• ,bree 25-1b batches were mode to test effects of using (1) moth-
anwA-toluene solvent for the nylon binder, (2) the mixing kettle
to LIx the eOXlosiv, in the binder solution, and (3) the dispersion
kettle to precipitate the nylon out of the solution around the explo-
sive crystals and to disperse the PM particles as they were formed.
Bach time the binder solution and vet explosive (containing approxi-
mately 15% water) wre mixed in the mixing kettle, at the end uf
the remote period it was noted that the bindcr solutlon--explosive
"ad"--had c lte into curdy particles. Following the mixing
period., the explosive-binder-solution mixture wrs removed from the
mixin kettlo ad put into the dispersing kettle, which contained a
2% nitric acid-water solution and was agitated at approximtely 75 rpm.
The ratio of dispersion liquid to binder solvent was 6.5/1. It was
noted that the curdy explosive-binder-solution mixture Ismediately
broke down Into fine particles. Duaring filtering, the PMX was found
to be 75% fine (se Fig. 2) and 25% of a more desirable particle-size
(see Fig. 3).

Prelmlinary laboratory testing of the intermediate-scale molding
powder batches showed that sam derpee of coating was achieved; an
impact sensitivity valie of 30-33 cm was obtained at the 50% detona-
tion point (as compared to 19 cm for pum HUg). SM& I pellets.,
of 1/2-inch diameter Nad 3/-inch length, pressed from fine-particle
molding powder could be compacted to only 95-,97% of ps, however,
and comressive strengths of only 5,000 to 6,000 psi resulted. 't

16 WWIMT AL~
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I s thouet that a possible r*ason for the low density and
cDpressive strer+th may be the degradation of the nylon bý the
twcld ir. the dispersion water. Laboratory work by Barbara Stott
Dn PMXN-1 has indicuted that nitrate salts,, which probably do not
hArm nylon, may be used in place of nitric &cid to accelerate the
prcalpitution of nylon.

COUCLIBIOI

A high bulk density PUN-2 molding poder has been produced.
Aithough the molding powder is not entirely wvat is desired--
since .t is too fine and the particle-sixe control is poor--it
a8es show thut attainment of a nylon/l molding powder with
bulk density of 0.9 to 1.0 g/cc is possible.

COWMDMfM ýL 1j
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Turbine agittor
SAnchor agitatr

Jacket

Turbine soft

nIo. 1. Mobvtle of Oxiuan and Dispersion Kettles.
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FIG. 2. Fine Particle-Size PBXN-2.
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7IG. 3. Desirable Particle-Size PBXV-2.
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